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(57)Abstract: 

PURPOSE: To manufacture a TRFT almost free of crystalline grain 
boundary in the current path in a channel region with excellent 
reproducibility by controlling the position of crystalline grain boundary 
on an insulating substrate as well as arranging the orientation degree 
of individual crystalline grains to form polycrystalline silicon film in 
large grain diameter. 

CONSTITUTION: The first polycrystalline silicon film 4 arranged with 
orientation degree in the vertical direction to the stepped part side 7 
is obtained by forming the first amorphous silicon 3 film on an 
insulating substrate 1 formed of a stepped part 2 to be heat-treated. 
Next, the whole surface is patterned leaving the region containing the 
part above the stepped part 2. Next, the second amorphous silicon 
film 8 is formed on the pattern and the first polycrystalline silicon film 
4 is used as a seed to solid crystallize so that the orientation degree 
and the position of crystalline grain boundary controlling the second 
polycrystalline silicon film 9 may be formed. Finally, when a channel 
region 12i formed making the vertical direction to the side of the 
stepped part 2, a current path may be coincide with the epitaxial 
growing direction. 




LEGAL STATUS 

[Date of request for examination] 25.1 2.1 998 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3216861 

[Date of registration] 03.08.2001 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



03/05/01 14:04 



(mm^m^mjf (jp) (12) i& ^ i|# It ^ $R (a) (n)mmm<ikmm^ 

!^^5p8- 288515 

(43)^M B 8 *p(1996) llil 1 B 



(51) Intel** 
HOIL 29/786 
21/336 
21/20 
27/12 



F I 

HOIL 29/78 
21/20 
27/12 
29/78 



6 2 7G 
P 

6 1 6T 



saE«« mm^ Wf*«<z)»4 ol (^i4M) 







(71) MSA 


000005049 










(22)miHB 


¥^7^(1995)4^100 










(72)aSP# 


mm mm 
























lu* mm 



(54) [^WO**] *ieS>^Ur3>lS(D»^;&«45<tV»Kh^>>^Xi^cC)f!ig;^ 



(57) imm] 

^ t^iE L t ^ T F T ^ wrni^^ < s^B-r 6 . 




1 

t. 

ixy =i>'mcomfi<.:^i^o 

m^m2] ^'^^--vi/^cotuismioQ^jK^v-y 
t. 

m^-r^m 1 (D^m^B y ^ >j^^^t?s^is<?^ item 2 

v-y >S(^Jl^^;^Sc 

m.i.fz,m2</^^m^Bi^u =i:ym^m^\ ^^(^mm^zM 

[0 0 0 1 ] 

im^±mm'Am] :^mmn. ^s^^ev-y 

m:^m:^xummrh7>'^:>:^i^ (TFT) <7)Kig:fe-}fe(c 

(LCD) {e*5*1-5-^3^CO;:^^ (?^a^stC^ 



(2) 1#M¥-8- 2 8 8 5 1 5 

>Fn »/ ^ t iX ^ T F T (eig L ^,^^-a°B ^> y vTf > JJ^o 

J: t>'T F T «7)®!it:.brfef::&gt-5. 

[0 0 0 2 ] 

^.^bIv' y ^:/^:6*ib?:t6-^^^^yU^i^^#-r5T F T 
(Poly-Si T FT) Ti^^i^btlTi^Se L;*^ 

[0 0 0 3 ] %\<r>T^m\t. }k(r^t'i6^x-^:h. ^m^u 

[0 0 0 4 ] m2oPp1Mii. T F T4#ttco/-<^ 
i'c? -^o,^Bl^fc*5t^rT FT(DmiSff^g[^::^[^coiBf^i]t£^^i[ 

[ 0 0 0 5 ] .hia2ocoppiM^fi?g^-r'Sfcat)tc. ^^T^ 
5 oto:^^^;d^^(bixri^6« 

[0 0 0 6 ] mi (o^m\t. -x^ Ft. as ano, g 

t. al Extend Abstract of t 
he 1993 International Con 
ference on Solid State De 
vices and Materials, Makuh 
ari-1993, pp999-1001j {CfEiJ^n 

30 xy^^h^mxh^. fj:^. Z(7:>mi(o:fjm(om.m^z.mi^ 

T. mi(o:^m\zxm^hti^TFT(Dmmm^m7 

(a) iZ^ ^.^B^av-y ^ V^(D±ffigI^|l 7 (b) Cl. 

TFT<Dmi^i:m^m8 (a) - (f) \z?r^-r. 

[0 0 0 7 ] mi 0;^V5fe(Cj8l^ri^, ^-r, lil8 (a) 
^-^-f) ^ LTS i SSt^^g^l 0 0 nm^ 

s s i mt^ 13 0 ^j^/Si-^c 
[0 0 0 8 ] ^fctc. ms (b) te.T^-r J: 5fe. c:co)t^^ 
(om^i 3 0^^^{l:-r6r:^tcJ: "^/^^i 0 0 nmCO 

s i 02^1 3 1 ^mf^-r^o 

[0 0 0 9 ] m^^x. ms ( c ) \z7^-rji 5 1^, m^e- 

-^^^ffifej: t)/?^ 10 0 nnKT^^B^aSv- V ^>mi 

3 2^^ip-r^o 

[0 0 10] ^co^, ms (d) tc^-rJ:5tc, N2# 

a^l^^ 6 0 O^r-^^a^aSv-y ^Vj^l 3 2 ^£:@^i.^B^ 

<Dmm{zMi.xm\M.^j::^\^\zm cii\^\±^n^x 3 u m 

50 U&m.'^'r^. Ift^#ifi 60 B^a ® V- y 



3 

[0 0 1 1 ] ^tc. EI8 (g) (cij^-rj: mwi^- 
1 3 5 b 1 0 5 o't:(7>^^{[:;f:iJ: 

^1 0 0 n mcoy- hif^^i^JJIl 3 4^?f^^-r6o -^CO± 
h'^tgg 1 3 6 G, V — ;:<m^l 3 6 S jo J: K 
U-f >''^^ 1 3 6 D^A 1 <^ffil^TJ^;*-r'5 ^ ^(CJ; 
"9 . mi ( a ) {C^-r ct 9 fr^/ L=50/zm/l0ju 
rn, tox=" L 0 0 n m O T F T ^fN^-t" -5 
I 0 0 1 2 ] |^2t7);fjfe[^, U- L P C VDjfe^fflt^^c 

3 8 ^ti^m^mWiM.%^^1^^^m<^ P . 7 4 2 
3lp~X-12 ru-LP C VDV^<^>Sl^ycS i 

) o ^<^*5. ^co^2(7);^jfetcJ: t?#ibiX'5^ 

nmxM^mx^ (a) - (d) t^.i^-r. 
[0013] %z<n')5m\^x,^m%\t. ^-f. mo 

(a) tCTj^-TJ: ^tc. Si (10 0) S=K2 3 o±tcii: 

^ 1 0 0 n niCO#fe;6ifl^2 3 1 ^ii^lL, CiX^lillO 

(b) tc^-TJ: ^tc^-^^-->'^-r'5o 
[0014] ^sfeic. ^10 ( c ) ir.T^-r J: 5 

2 3 1 do J: t/SIS 2 3 0 CO^tli^OiiiC, LPCVD)fe 
>^Ml^T#^S>^i; =r>'^2 3 2 ^it^-r^o CCOi: 
?^SJi4 9 0^— 5 0 OTC^ I^5^;tf;?;|^S i 2 

[0015] ^O^, 10 (d) iC.i^-r^ ^ (C, Si 
(10 0) Sffi2 3 0 >^v-- Ki: L-r^^B^Sv-y =T>'^ 
2 3 2 ^, 2 0S#P^(7:)@ti,^a^a^t:(Ci: I9 ^.^a^B-fb^ "t^ 
X. ^^Salv'!; :=f>'Jf^2 3 3 ^-^6. n CO ^ # , Ig[ 9 
^i-ct5(^. #ibnrc#^SS^>-y =r>S2 3 3 1^. V— 

2 3 1 (0^ffitcj^LT3iz;tf/^:^f^ («;^f^) Ic^sur 

Tt^^tCtb-^r 3f*figE (ii*^l4/;m) COL-SPE 
[0016] %Z(ni5m\^. WM¥2- 1 4 3 4 1 4-^ 

^m^B-i^') ^''^m<r>Y^f^-sM^m\ \ (a) - 

(e) (C^-To 

[0 0 17] m3C0:*rjfejc:Jol.NTf^, Hi 1 

(a) \^7f^'r^b\^. 1^ =7 :^mBL^<r>ym.^m^'^ 2 ^ 

[0 0 18] 1 1 (b) kZ.T^'fX. i^i?^ 

0. 1 AimO^^a^B^tyy ciV^S 3 2^itfilJL. Si^ 



(3) 4#0B¥-8 - 2 8 8 5 1 5 

-i 

^J-^-^aA LT (1 4 0 k B V, 6 X 1 0 rri~2) , 
[0 0 19] Jggl^r, nil (c) I^TF-rJ: 5IC, 75 

ot:r-i sP^p^costar^cfB'fk-r^^^tcj: 19 , #Nb°b«^> 
y ^v-Ss 3 2 i^^^Sl^v^ y =r>^3 3 3 ^-f 60 c<7:> 

[0020] -€rtD^, nil (d ) Ivi^-fcfc 
Ic^lEIcS i ^:^V^ffiAL (SOkeV. 6X10^^ 
cm"2) , ^^a^Bg-fk-r^. :iCOP#, ?ftt7):S(J:)^^ 3 3 3 

[0 0 2 1 ] ikJC, nil ( e ) fC.i^-r J: 5 #Na^B® 
{blL/tv^y ^ti/^S 3 2 a ^6 5 0'Cr*2 0 P^PflS+i^g 

B^B-fb-r^r: ^tcj: 19 , ^^^b^b v- y ^ 3 3 3 b i:-r 

ffttD^^tT^^^^Bla^^y :=i>'^^^3 3 3 a 

[ 0 0 2 2 ] mA<D^m%. ^mw-A - seizii-^ 

^-f. ^^StS^r^^/^^-rJ^L-r 2000::!i->'i/:=^f>n 

[0 0 2 3 ]i!ktC, L P C VD^^fr^J: tp^.^^B^^^y 

5 0 s c c m, 0 . 3 t o r r . 

[0 0 2 4 ] t<D^, A s >rxf>aA { 1 5 0 k e V, 
5E15f@/cm2) ^^Tor, iy V l^m^^^ 

30 fb-r^o 

[0 0 2 5 ] M 5 (D^mt. #§l¥^4 - 367218^ 
*-f. S i ^ISJif^S i 02J?^^4 0 0 0:^Vi5^^ h P 
y^>V\Z.X. ^ S i 02^(-4 0 00:^>i/;^hn— A 

[0 0 2 6 ] ^JctC, L PC VDV^fCj: 19 ^j^B^B-^y ^^i^ 

l\ iJicSli 5 0 s c c m. ffi;^?!^ 0 . 3 t o r r . f^S 

[0 0 2 7 ] -frco^, A s >i£A ( 1 5 0 k e V. 
5E15B/cm^) ^^ToT. ^.^Sfe v- y 

^^^B^B-^y ^ v-o^^j^^n-Sc 

[0 0 2 8 ] ^fetC. ^^B^aS-fbLfcv^y =r ^^^^^ 6 5 0^ 

^-rs. ^^fiio^5/^;^tc3^^nfc^;^B°BV'y 

50 oT, Sm^^:^^<. ^='05^#(D:J^f^(75ffio7t^.^B%^^ 



5 

[0 0 2 9 ] 

[0 0 3 0] 'm\(n^m^^^m'^x*\^. i^a^Sv-y 

>'^:&^^^ (7>ii(j ffi L r ^H/^ :^ fS] tciB [p] ^ o r 
-ot.^ ^x^yiy B ;uYn.fS. (vth) <D{^T. X 

[0 0 3 1 ] m2(D:tmx^n. 4 umt± 

tfj:^^Bn'^tm^rihf>^. s i sig^r^ 

[ 0 0 3 2 ] H 3 <D:^^X\t. mi 2 ( a ) lC;a^-r J; 5 

^(Dtzi!b. mi 2 (b) 

/b:3f^-co;^/htc J^oTfiv-- K;fi^t^< /^oT L-^ofc 

[0 0 3 3] ^4:^J;t/||5CO:*rjfeT*i^. v-- K <^ LT 
- Kt^a^^itiJfi^O. 0 5 umm^t^\^^\^\ ^ti. 

u =^>'Uii^tmai{^i^^w-DXf^^i.xn<<7^x\ v- 
6o ^btc, A s ^i^m^f -Y^^^aA Lri^sfcJ^, 

n o n d o p e co^.e^v-y ^rvflgTi^Ji^i^Stir-^T, TF 

[0 0 3 4] ^(D^^/j:^i;^^^m<Dmm^m 

^-t-^<^J:^tirz^(DXh^ . ifejg:ttS«±(^ieaia^ 

CO {tSr ^ M ^^ -r S ^ ^ { C <@ /r <7) #e S <7) g a ^ ® X. T 

;^:5^^g60^i^s^Bi/y cn^^^ji^^L. ^^^^/i^m^<oM 



(<!:) 4^M¥-8 - 2 8 8 5 1 5 

I 0 0 3 5 J 

^ifeurmi co^Sa^BV-y :=i>'^^t-'Sx^i:. 

B^BV-y ^>aoji(cm2(7:)^^H^0@'>'y ^n^m^m^^-r^ 
^v^co^fi^v— Ft bTm2 to#B^B^^>y ^^f^jf^^ 

[0 0 3 6 ] ^mM<0^m^Bi^') ^ 

^^TL, ^^^-^^^v'i^^ti-fcffiteii^j^^at^mi to^.m 
[0 0 3 7 ] ;*:^^o^,^Bl^^y 

^ , &m 1 co^^B^B^^^ V >'J5Itc^*aji^Jt 1 CO 

^.^B^v^y ^V^^^^Xgcb. fg^^co{gOM^(c|gm 
ico^.^B^BV-y ^>'^^^nfx§<^. 3a#i-5Bico^ 

^^y ^>'^^^.^B^B<iiLTm2co^*^B^av-y ^^-^^-r 

[0 0 3 8 ] *^8^<Oj?^ h ^>v>::^i$^(7)Sat:*-j^(^, 
;*^^P^(0^j^gB^B^^y ^ >J^co?l^^;^^tc J: ip?i^^Litm 

2(7)^,^Biv'y ^v-^^^^t/v ^m(omm\::M\^xmm. 

[0 0 3 9 ] 

[f^ffl] ^^^^Ji^^^tb7t*feJg:ttS«Jz(cmi co^^fB« 

^^t. ^^^mM,t\^x^^mm\z.^\^xmmj:ij\^ 

[0 0 4 0] wCO^l co^.^^BV' y ='>'JK^. IBf^ttco 



r 

^0 ^'^ br/N'iJ'-^ v^-rSo -e tern 2(7:) ^Nb°p^ 

[0 0 4 1] ^^C0f|JJffi^C^LrSii:/^:^f^i];6^ma^S& 
[0 0 4 3] 

[0 0 4 4] immmx) mi (d tc:, :^mmmxm 
mi otmf^^h.x\^^^. h^i^mmi o(7y±\zn^ 

^^^^ju^i^l 2 i tMl^-r^J: VW^l It"^ 

m.1 Atmi^^fx. ^-v^mmtiQis^x.nmf^wmm 

^12N. 1 2 P*5j:tJ^ K u-f v-^tiKi 2 N, 12Pi: 
[0 0 4 5] ^^^B^BV-y ^ V|^9(^. Igl2 (a) ^Sj:t/ 

(b) \z7f^^x,o\:^. ^^2<nmmz.^\^xmm^-)5^ 

W^i 2 i lfi:^<7>{|iJS2{c^LTaii:?;^::^f^;ii^?5l5 

[0 0 4 6 ] rix^cDTFTt^, "hkT <r> X. 0 \^\^x^m 
[0 0 4 7 ] ^-f. gli (a) (c.T^^J: ^y:^^ 

^^^t^^t^:^mm^^mit:=^y^i^^'r^z.t\^x 



(5) ^m^'S ™ 2 8 8 5 1 5 

tl, ^^2 (Dm^n5 0-^5 0 0 nTnm^Xh^(Di!}m 
CHIi, S/l:d^5 0 0 nm^^x.-S^.eB^BV-y 
^>^^T F T(^f^'V-t-/I-^:86 1 2 i ,^ UTlfi^/^-S^ V 

$r 1 0 0 n mlZMf^htio 
[0 0 4 8 ] mi (b) ^{C, L PC V 

v-y ^f^^a^its-rso ^N^B^v-y ^v'^^ifts^^ 
20 ifxy-^^fi^mtm^^x^^^ ±i^tg.^;^4 0 0-5 5 0 

1/ . "(Ml^ 5 0 0 , B.ti 2 5 P a Xm^ 1 0 0 n m (DW 
[0 0 4 9 ] CCOBl CO#N^0«v- y ^'Vl^a $rN2#H 
v- y >'^4 <^-f ^(7)N2T— — /K^6 0 0— 7 0 

(h : ^-hr-^^nii'J:i.>;d?. +:»-{c,^SB^Bflit-Sfc 

26(^(^1 8 — 2 4 h;d^a^ Ll^ r co|^J{S^ijr-(^, 6 0 

o't:r-2 4 hor::^-;^^tTo/c, ^m^Bit(om<or 
—/\-mt\^x\t. oi:^ cx-^ -tK— , A r -r;?r->'i^— y-' 

(T^iiy ffi ^ L T M S: ^ gfi fS] COM o fcHi (7) 
[0 0 5 0] 11 1 ( c ) {CT^-r ^ 5 t^, %i(r> 

^m^Bi^') =^i^m4±.\zmmm^^mmL.. mi (d) 
^^^t^^mm^mi.x^^'^-r^i^if'rho r.^ 

mxA--s^^B'r<n>t^m^\^y^^o :L<D'mmmx\^. )^ 

mX2um. W\mXAiimm^X^^^ — :=^l^if^nr> 

50 mmm^^<Dmm^'^m'r^::Lbhx^^t^^ ^^e-r 



mxn. i^^4 0 nmlggi^l: CD S i 02^^^5/^-6*6]^ 
10 0 5 1 ] ^(7>^, 1^1 1 ( e ) {C.i^-r <t m2(7> 

[0 0 5 2 ] m^. mi ( f ) (c.T^-rj: ptc. ^^2^ 

— /l^mt :3i:^v'-^ u — — ^ Ar-<;^>^U — if 

tcj:i?, m 2co#B^B^^>'y ^^-jfisf^, mi o^,ijgB^B^^ 

(a) isX,Xim2 (b) tc.i^-rJ:: mi«SiScr>::^f^ 

{^^2<DmmcMi^xmm^j::^i^) ^^.m^B^wt^^^ 
[ 0 0 5 3 ] m^r. mi (g) {CTT^-rx ^t^, m2cD 

^^.^F^B^B^^y :3>M9 ^&t*t^c>'-^>$^"^>'i/L, -?:<Oii 
1^1 (h) Jc.T^-r 5tc. C VDfet^lJ; 5 0 

nracDs i oz'^'hfj:^^- bmmmi o^mm-r^. 
^^t\^xm2<D^f^^Bi>^^j:=i>m9\^^m.m (n^^ 

^^/l^r F TiznU Pf^-r^^/l-T F TtCfi 7jf p V) >^ 
i^A LTV— >^^^1 2 N. 1 2 P*5J:t/ K 
12N, 1 2 P^Ji^i^fe-rSo ^'^1^1 0{C^ 



(e) 4#9H5p8 - 2 8 8 5 1 5 

10 

2 i tfJ:^^ 

[0 0 5 4 1 ^kfrc, cvum^cj: (9i?^r> O O nmCOS 

-to 

[0 0 5 5 ] ^^tc, bi&mmi 0:3^3 xximmn&m 

^1 St'^^^^ h/i^-/u^Jl?fiJcL. ^tDiif' A i 
J;'^ :^^1^i 4:J5 J;t/ K i^-f >mffil 4 ^Bf^l^X 
10 y-^^isj^l 2 PjBj:i;! Ki/^v^^i 2 P ^m^fi^tc 
^J^^-ti-rigi (i) KT^-r^bfJiTFT^^ff^'T^. 

[0 0 5 6 ] mmm z) mz ( j ) ^^mmrnxm^ 

^2 6 i t V ^^t^ V — ^^thf^U—::^m^2 6 ¥u 
2, *5j:U«^-^;?;/l-^ifig2 7 i K — 

y-^M«t 2 7 F t 27 Ft ^^-r^n 2 

(D^^^niy^j^i^m:2 2tmf^^H. ^<r>A:.\z^— hm 
20 mm2 4t'^m^^^x\^'-h^ vwmm2 A<o}z.\z. 

1^, 5^-y^^>'U^i^2 6 i , 27 X hnsp\'t^^b^:-¥- 
vnM2^ii'^r^WL^t\.. -?rcD±^S-^T^ffl#fe^^2 8 

:d^Ji^^^nri^S« ^ ibtc-^(7:)±tcy-;^^tB^2 9^oj; 

U« Ki^'Y>m^2 9:d^?f^;^)j^n. h^fei^M 2 5 :J8 J; 

t/iirfljte/^^2 8lCj^iS;^i%fc^>^^$'^ h7}s-yutrfi3 0 

{^:|nl/>Ty — 26N. 2 7P:^J:t/Kl-'>f >^iSSc 

2 6N, 2 7 F hm.%.mz^m^^X\^^h. 
[0 0 5 7 ] ^.^^^Bv- y ^ir^l^a 2 ^3 ( f ) ^X, 

t/^3 (g) \Z.fY^-tX,0\Z.^ ^^1 7£?0{|iJffitC/tLrS 

^^'t-/'^^iE£2 6 i :ioJ:t;«2 7 i 1^. ^^1 7 <r>mmz. 
1^\^xmm.fi.^nt'^nM^^tfi:^X. 5 (CjT^i^fe^ixTl'^ 

[0 0 5 8] z.X\.h<r>'XYi:\x. %X.T<n^o\z.\.x^m: 

[0 0 5 9 1 ^-f. mS (a) t^.T^-r J; ^3^^y!>> 

30j^mXi00a mOQDIrR^Ji^iife L 
T 1 0 0 nmO^^l 7>^^*t ^(D^mi7<Dm^ 

40 njte^^ij 1 1 i^^tc^M-rsm 1 (^^^a^B®^/ y ^ 

1 8*5J:U«m2<Z)^^B^B@v-y ^>^2 lO^^^f^^iS 
Xh^<Di>^m^\^<s . A^2|c6<3i:i|^ 5 0 nm— 5 0 0 nm 

[0 0 6 0 ] n 3 (b) tc^-r^ ^tc, s i 2H6 

;^f:^$:J[^^4:^:^ LT L P c V D J: i^ffi 5 0 0 

m;^? 2 5 P a r-J?^5 0 nm£0^ 1 (D^fa^^v^y ^ 
^^l 8>£rit^L, N2#H^T, S^e/^ol^k&lc J: 

6 0 ot:r-2 4 hr-— yuur, mi t^^SSSv- y > 



11 

[0 0 6 1 ] ;r^.^^x^ 03 (c) \z^<-rx mico 
-^-^ )^^^—ji-2 o^mm.'t^n r.oniy^v^ 

7 <nmm\c^\^xm\M.fs::^^. ip^e^^S^i etc: 

^LT^Iifftc (111) c0l£fS]f4^;i-'t-S. ih^ K r> 
— OO^^l 7 C0{|iJ®^^ib(7)i?.?>(^, ^^£7:H/^2 

o<7)j!i:;9-^^^(7> 2 J^Ttc-r^coi^, i^Tco^^lc 

a^eV^U :=r>'Sc^j¥^t^t5f^^Ll^o ^fc, K ;^f- - 

/U2 0co^^[^, (14 (a) IBf^ttcoit 

< ^ . i^-^\^^(D=r, >^ ^ ^ jUf^-^t^n%\\^in 
v--Ki:LTI^, ^^0 1/'2iUTtC-r-5(7?;fi^M^i:^ 

[0 0 6 2] ^(D^, 113 (d) {^.i^-TJ: ^ tc, S i2 
H6:^^^i^*^;«/>^ ^ LTLPCVDv^tCct 5 0 

0°C, 2 5 P a -e^^ 1 0 0 nm(7>m2 O^^a^B^S^ 

y ::J>'^2 1 ^it^b. 113 (g) tC^T^-T J: 5 , i^-Y 
KO:,*-— yl. 2 0 ^v-— K<t bTN2l?S^T. 

{tiifeicj: 19 6 0 oT;"e2 4 hr--/uur. ^20^,^ 
□^□^^U ^>'J^2 2 ^-rs. :i(7)0#coit^^^j8i: tJ*r:=^ 

^^^^^ A r if— ^^^i^/c r 
^ -yu-^^N u y V :7'(7);?jd^*c J: -5 *aP^f Pfl r — 
^^i/^rt>cti\ C(or--"/K^ J; «p , ^2o#^f0®v' 
y v^2 1 f-^ 0 ^(^Cidf^^4^^^ 

or, ^^i^m\^mmx etc^tr^^i^tc (111) 
(7>Kf^l^^^Lr;SS-t-So Ha (f) :^i5J:u^ 

liia (g) ic^i-J:5(^. [ifla5<7>^;h.^'n(7>|s^i 7:6^ 

fiJi::^ L T t 1^ ±;d^|^^(?5 4^ -C^o o T.^a^B 

fe#2 3:6^?]^jS;^tu2^coT% c<7>.^B^0*tl?- 2 3 ^-^^/^ 

^^iSE:ff9<7>;65M^ H.^ US (g) 1^113 (f) (criSij' 



(r) 4#(gi|i8 - 2 8 8 5 1 5 

12 

[0 0 6 3 ] r^i^r, gl3 (h) {::.i^i-J: 5(^> m2o:> 

[0 0 6 4 ] 113 (a) \Z.7^^m%<n^^ (3 

0/zrnX 1 0 0 ju m)' 9^^^^ , #$;^iF':^^0 T F T 

coi^YX^cJ;^; i^Tft:^^iX'5o 01 3 1^, tft(7:»>/— 

/i? fdlO— iSy COg^ Y,!:(7?Pi?^7F-r. 1113 (a) \%m 

^^mx^^. gli3 (b) \^^(n^%^\^tz.%2(n^1^ 

B^v-y ^^-^^^l/^TT FT^fNS[L/c^^(7D¥ffill-e 

HI 3 (b) tc^-Tct^t^, T F TcomiJtE^II&tc 
SfBSL#>d-^?^L?t^i.>75^ ^l^^?i5ELtz< <-r6fca^)tc: 
1^. gll3 (a) J: 5 (^[l^]a^<7>x:^oJ:t/Yco^^^fe 

IC. i?^L<Ji. X>2L. Y>W+ y i<t-r'5o ^ CO 

J: e^(::i-S ct. T F T (7)mi?^^^tc.^B^0fe^|^;a^^< 
20 L/<^i^J: 5 tcr^6. ±aflyit^, [113 (a) 

L=10;ira*i^, W= 5 0 ju m^^^-f--<< , Ji^^cT) 
PtC[]a^COi^^X^ 30MmX100Aimi:Lri/^ 

5 a 

[0 0 6 5 ] (Hit^ijS) gl5 (b) {C. 
^iX^TF TCO^Dg^>£r^-r, r.tltj£75T F Tl^, 

4 2:d<?^;S^ttfcif6;^t^S*^4 1 <nmmz.. ^Y^vi-M 
*i;t4 9 i ^ 1/ Vid? ■:?'^ixfcy — ;^^«c4 9 K 
J(? '<>'^^4 9N^^^'rSm2CO^,^Blv'y ::^>'^4 
6, *5i:l/^-^^./l-^ise4 9 i hif-^l^t^ K-^T^^nfc 
y-;^Mig4 9 Pi: Ku>r'>^^4 9 P t^^i^^mz 

mm4 7f}imm^tix\.^^^ hite/iij^4 7oji{c 
8tmm^ix. ^(DAi^moxmrnmrnm^ otmf^^ 
^mm^ itmf&^ti. -y- h*feaj^4 7*5j;u^@ra#fe 

^S5 OtCjI^^ife^tl/t^tVi^^:?^ h/-)^— yut|5 5 2(C:fcl/NT 
^(7 y— J^^ifi!c4 9 4 9 P*5j:t;^ Kl^^ >'^iSE4 9 N, 
4 9 P ^^^S^JC^JI^I^nTl^S. 
[0 0 6 6 ] ^2 O^.^^fev-y =i >'lg4 6 . If 5 

(a) \c7f^-rx^\z.. 2<Dmmz.Mi^xmmj::^ 
{^{c^i{^\±i,m^ti^mxm^Bi^M^tixi^^^ ^^j^^ 

/i^mm4 9 i li, |£^4 2(7){iiJffi(c^LrMii:/jr:*rf^d< 

[0 0 6 7 ] C<7)ct 5 /j:m2(7>^S^^v-y =i>'JK4 6 
11. 115 (a) {C.T^-r J; Ife^4 2:Jc5j;U!-e(^i^fi2 

50 x^^4 2 <Dmm\cMLxm\K^ji:^\^\c^ihj^^Lx\^^ 



13 

[0 0 6 8 J {mmm4) me (b) tc, 

y-7;ffi^6 1 P K i^-<>M^6 1 P t^^-r'Sm2 

ixri^6. ^ fete -^cr)±{c:y-;^m^6 3*5 J:u^ Ku-^ 

y— ^^i^eiN, 6 1 p joj: KU'-Y v^i^e 1 N. 
6 1 p ^^^^{e^M^tiri^^, 

[0 0 6 9] ||2CO^.^h1v'!; =r 8 1^ , 0 6 



(S) 1#f^¥S - 2 8 8 5 1 5 

14 

t e J i $S H^B Si If 25 ^ if I \ 

[0 0 7 0] ^COct 5 ?^j:m2(D^S£B^sv-y ::i>'^g5 8 

->'i--r^r <!rtci: i9^#feti^o r:t?DP#, ^1 co^.^a^BV- 
^5 6 ^?l0^Lr:^o< co;6^M^ 

[0 0 7 1 ] nm^'ji , 'mmm'^ii^^umm.m^t^h'^ 
m^ri^x,o\^. %io:>^m^miy'j ^>m<nwc^n^x. 

[0 0 7 2 ] ccrv #^^fe^'Jc^)3SJmt7)ig^^^c:o^, 

20 m-^xxi^mm^mx^x^ i ^a^/^io 

[0 0 7 3 ] 

[^1] 













® 


j-^SlT^^fc* (S1©J:T) 


CD 




(D 


tai;. (3) 


CD 




IIKe92(:lfli; 


-Fu:®;^TFT*fmr5rc*, 

(2) 


CD 




CD 


d 





[ 0 0 7 4 ] v^— K(7>=i > h n — /Uft 
^Jfe^'Ji. 4tcoi^r(:i. 1114 (a) tc^-f^^fc:. 



l^ifeW 1 1^ H 1 4 (b) ic;^-rj:5(c. ^^lofc^L 

or. J:i9^ifiLrTFT$rf^8;i-t-^::^:d^T-#-5. - 
fdio^Sfe^iJtcoi^r(^TFT lofrc^LTlft^A^ 1 



IG 

mmmmm<r>^-mt\z.vx. m\4 (c) \zn<^mm 

10 0 7 6 ] ^Mtt 

mmmx. 4f.-ot>r(i. ifea^^^v-- Kco±{cits?-r 

[0 0 7 7 ] 

[0 0 7 8 ] C(7)^2 (D^.ea^BV' y 3>'^^^1>T. ^ 
X. M^m^ (N c h : 2 0 0£)t±, P c h : 1 & 

[0 0 7 9 ] iy- K<t /.^smi c^^sg^v-y ='>'mt. 

[0 0 8 0] mi i?^^.^Blv^y ^>'M(7>g^^^*5i:U^-e 

=^ > Ji L r B# ic -S'- - - > :5 

[Hi] (a) - (i) (^HJfe^iJ 1 t^T F T(7>S;iitX@ 
im2] (a) fiil^ife^fijico^^^^v-y ^^i^tT)^®!^! 

T'#?»3, (b) it±mmxhh. 
ims] (a) - (g) :joj:t/ (h) - ( j ) \tmmm 
2<DTFT<Dmm2:m^^i^mmmxhr) . (f) i^_h 

^^y (b) itm^^m-^^^ 



O) l^lfH^PS- 2 8 8 5 1 5 

[^5] (a) \tmW]3(OTFT(DmmmXh^ . 

[116] (a) \tmm&i4(OTF T<DWrmmx^^ . 
(b) J:J^Sfe^'j4 0^$S^BV'y rf >'fl^co^;5j(;X;S^.T^-r 

[m?] (a) l^t£e?f$(7>T F TCOrrffiHT-^ «9 , (b) 

ims] (a) ~ (e) ^^^;^*cDTFTO®itX§^.^^ 

-rmmmxh^. 

[1119] ^^&Jfeco^,^B1^^>y :3 v^(?D^a5I^T'^-5. 
[010] (a) (d) l^eJ^^CO^J^a^BV-y ^>^CO 

Jf^iife Xfi ^^r ^-r ^ ffi H ^ . 

[mil] (a) - (e) l^t^t^t75^.^B^B^^y.:n>'J^CO 

[012] (a) nv^^(D^f^^n^yu =^:ym<Dm^:^m 
\z:}on^-f :^>mAiim^7f^'rmmmxh^ . (b) 

[013] T F Toy— hSL*5 J;tj<>;r'— hfpIW<t . HQ 

[014] (a) - (d) (7^^h.^*jti\t. ^mmm<Di^ 

1 . 16. 41. 53 

2 , 1 7. 4 2. 6 4 

3. 18 mimp^^mi-'V 

4. 4 3. 5 5 m 1 £?^^.^^B^e y ^Vlg 

5 . 4 4. 5 6 mmm 

30 2 3 .^B%5^^ 

7 . 4 5. 5 7 v-— K 

8. 2 1 |^2CO#^B%ev'y ^r^^ 

9. 2 2, 4 6. 5 8 ^ 2 (7) ^.^b^b y c:J 

10. 24, 47, 59 ^—Vt^mWt 

11. 25. 48. 60 y— 

12i. 26i. 27i. 49i. 6li f^Y^-^^^ 

12N. 2 6N. 4 9N. 6 IN V — ^^MfeSt^S J; t>^ K 
(y > K-y^) 

1 2 p. 2 7 P . 4 9 p. 6 1 P y-^^*^*5 J;t;« H 

13. 28. 50. 62 Mf^^MM 

14. 29., 51, 63 V— ^m^^/rl^ KU^ 

3 0. 5 2. 6 4 ^ h/Jx— /u^ 

2 0 (v— K) 



(10) 



4#BH^S - 2 8 S 5 1 5 



imi] 




9 7 5 



(f) 




(g), n 2 9 

■ ' r— ^ 



12H J1lO 



<h) 



1 ^ \ -— 




12N 12 t2N 2 1 12P i2I 12P 
9 9 



Co) 



(b) 



)s£fi7^^C<111>eBl^) 




[119] 



7Z 

231 



233CSi) 



,/ ^ 230 mis a Si «is 3 \ 

^S'Ol> I 23l(Si02) 



(u) 



4#M¥S - 2 8 8 5 1 



[1^3] 



16 



17 



(b> 



. 18 16 



16 

-ir 



1P\ 



(d) 



23 22 2< X^^ 





261 2Bt f ^27P 271 27^ 



(o) 



63 



(b) 



[04] 

^>r' 20 

3k: I.... 



r — 



T 




m 1 <D ^$Sfl > 'J n > ffi © 

! 



/Vn" r 



20 



ims] 



(a) 



130 



(b) 



131 



132 

4- 



n 



(e) 1J6S tJ6G 134 1360 134 



135o. 



135b 



(13) 



<l#Bfi^"P8 - 2 8 8 5 1 5 



[07] 
S T»ierindSK)j CjAI* 



<b) 




sa tsAffin «amn ^^,.^5^, ^ a« 



(a) 



[Sli 0] 



231 



[H 1 1 ] 



329 



(b) 



230 



(b) 



t il l 

L 



MM 

_j r 



(c) 



232 

-V- 

JZ 



333 



332 



1 4^ 



^ 233 



MM 



1. 



MM 



(e) 



333b 



3330 3320 
333a 

-4 



^mW-B- 2 8 8 5 1 5 



im 1 2] 



Co) 





cb) a???iiai«)y;r:/i£x« o^ma 




Cb) 



30 30^ 



r- 



* 1 I I I > 



25 



f f i t t 



□ 




attic ^t^--^'^ 



[Ell 4] 



(o) 



(b) 




(c) 31^9^1 coia^ 




